Potential adjuvantic properties of innate immune stimuli.
Toll-like receptors (TLRs) are a family of conserved pattern recognition receptors (PRRs) that recognize pathogen associated molecular patterns and serve as primary sensors of the innate immune system. Ten members of the TLR family have so far been identified in the human genome. The ligands for these receptors are structurally highly conserved microbial molecules such as lipopolysaccharides (LPS) (recognized by TLR4), lipopeptides (TLR2 in combination with TLR1 or TLR6), flagellin (TLR5), single stranded RNA (TLR7 and TLR8), double-stranded RNA (TLR3), CpG motif-containing DNA (TLR9) and profilin present on uropathogenic bacteria (TLR 11). Complementing the TLRs are the nucleotide-binding domain (NOD), leucine rich repeat containing family (or Nod-like Receptors, NLRs), which detect muramylpeptides released from bacterial peptidoglycan (PGN) in the intracytoplasmic compartment, as well as the retinoic-acid-inducible protein 1 (RIG-I-like receptors; RLRs) which sense single-stranded RNA of viral origin. The activation of PRRs by their cognate ligands leads to production of inflammatory cytokines, upregulation of MHC molecules and co-stimulatory signals in antigen-presenting cells as well as activating natural killer cells, in addition to priming and amplifying antigen-specific T-, and B-cell effector functions. Thus, these stimuli serve to link innate and adaptive immunity and can therefore be exploited as powerful adjuvants in eliciting both primary and anamnestic immune responses. This review summarizes what is currently known about the immunopotentiatory and adjuvantic activities of innate immune stimuli.